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CHAPTER 2

DAD VI SI ON FOR M&S

A DOD M&S VI SION

1. 1In 1991, the Deputy Secretary of Defense assigned overal
managenent responsibility of all DoD M&S to the USD(A), now the
USD for Acquisition and Technol ogy. To assist the USD(A) in
managi ng DoD M&S, the USD(A) established the DoD EXClI M5 and
granted it oversight and managenent authority. The USD(A) tasked
the EXCIM5 to develop a vision for DoD M&S to hel p focus the DoD s
M&S conmunity on core functions. The EXCl M5 focused on applying
M&S in ways that would enhance overall U S mlitary capability.

2. These ideas were incorporated by the EXCIM5 into the DoD
MBS vi si on:

a. Defense nodeling and sinulation will provide readily
avai | abl e, operationally valid environments for use by the DoD
Conponent s:

(1) To train jointly, develop doctrine and tactics,
fornul at e operational plans, and assess warfighting situations.

(2) To support technol ogy assessnent, system upgrade,
prototype and full -scal e devel opnent, and force structuring.

b. Furthernore, common use of these environnments wll
pronote a closer interaction between the operations and
acqui sition communities in carrying out their respective
responsibilities. To allow nmaxinumutility and flexibility, these
nodel i ng and sinul ation environnents will be constructed from
af fordabl e, reusabl e conponents i nteroperating through an open
systens architecture.

B. DI SCUSSION OF THE VI SI ON

1. The DoD M&S Vi sion enconpasses nodel s and simul ations
rangi ng fromhigh-fidelity engineering nodels to highly-
aggregat ed, canpaign-level simulations involving joint forces. It
includes all types of nodels and sinmulations and enbraces the ful
range of M&S interaction between the scope of the sinulation,
sponsori ng conponent objectives and functional area requirenents
(e.g., education, training and mlitary operations; analysis;
research and devel opnent; test and eval uation; production and
logistics). Figure 2-1 illustrates the range of M&S enbraced by
the DoD M&S Vision. It notes that there are nmany ot her
perspectives of M&S, including the |evel of resolution, degree of
human partici pation, degree of physical realism tinme-nmnagenent
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nmet hod, tine-step resolution, degree of distribution, and
conmput ati onal conplexity.

2. Advanced M&S may integrate a m x of conputer sinulations,
actual warfighting systens, and weapon systemsinulators. The
entities may be distributed geographically and connected through a
hi gh- speed network. VWarriors at all levels will use M&S to
challenge their mlitary skills at tactical, operational, or
strategic levels of war through the use of synthetic environnents
representing every potential opponent in any region of the world,
with realistic interactions. Acquisition personnel may use the
sane synthetic environnments for research, devel opnment, and test
and evaluation activities. MS w Il increasingly be used to
i nprove efficiency and effectiveness in engineering devel opnment
and system design, manufacturing, and | ogistical support
functions. Acquisition personnel will also use synthetic
environnents to support the acquisition decisionmaki ng process.
Such synthetic environnents® will be accessible to all appropriate
functional users.
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Figure 2-1. Range of MS Enbraced by the DoD M&S Vi sion

1 See definition 53.
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C  EUTURE M&S SUPPORT TO THE FOUR PILLARS OF M LI TARY CAPABI LI TY

MBS can substantially inprove capabilities and
deci sionmaki ng in each of the four pillars of mlitary capability:
1.) readiness, 2.) nodernization, 3.) force structure, and 4.)
sustainability. There are very chall engi ng aspects to these
descriptions, and achieving full capabilities will require |ong-
term systematic, coordinated efforts across the Departnent of
Def ense.

1. Readiness. MS will enhance readi ness by all ow ng UCCs and
Services to train forces, develop doctrine and tactics, assess
performance of units, support planning, execution, and anal ysis of
operations and exercises, evaluate operational plans, conduct
"what if" anal yses on those plans, rehearse m ssions, and support
anal ysis of the political, mlitary, and econon c di mensi ons of
security for policy devel opnent.

a. M&S will allowtraining to be joint, to involve Active
and Reserve forces, to span multiple echelons, and to include
conput er-generated sinulations of |large-scale forces in a
synthetic environment. Conputer-generated forces (friendly,
neutral, and hostile) will replace some human parti ci pants,
allowng the representation of realistic large-scale forces in the
synthetic environnment controlled by a snmall nunber of human
commanders. The synthetic environnments will be able to bridge
| ar ge geographi c regi ons worl dwi de and involve the entire joint
force, fromsenior comanders down to individual soldiers.
Trainees will interact with the synthetic environment through
their actual "go-to-war" command, control, conmunications,
conputers, and intelligence (CH) equipnent and weapon systens.

b. MS w Il provide training for the conpl ete spectrum of
mlitary operations for all regions of the world and affected
regi ons of space. Exercise and training feedback will be
available in near-real-tine, with after-action reporting systens
and exercise reconstruction systens providing a robust anal ysis
capability.

c. MS will be used to eval uate readi ness, assess
warfighting situations, and assist in the devel opnent and
eval uati on of operational plans, doctrines, and tactics. M&S will
support planners by providing insights into the effectiveness of
t heater-1evel canpaign plans, operational-level battle plans, and
tactical-level mssion plans. Decisionmakers will be able to
sinul ate and eval uate the consequences of alternative courses of
action during deliberate and crisis action planning. Autonated
scenari o generation and database construction tools, along with
easily accessible M&S resource repositories, will enabl e nodels
and simulations to be set up on short noti ce.
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d MSwll allowwarfighters and mlitary planners to
rehearse mssions by imersing the warfighters in a synthetic
envi ronnent that accurately sinmulates the anticipated terrain,
environnental conditions, and threat. This capability wll
i ncrease the probability of m ssion success by fostering
famliarity and proficiency with the mssion plan and it can
provi de feedback to inprove the plan.

e. MS wll provide exploratory and devel opnental nodel s
to support analysis of the political, mlitary, and econom c
di mensi ons of national and international security, including the
i nteractions between these dinensions. As they mature, these
nodel s will support formul ation of national security policy.

2. Modernization. Mdels and simulations will reduce the
time, resources, and risks of the acquisition process and wl |
increase the quality of the systens bei ng acquired.
Representati ons of proposed systens (virtual prototypes) wll be
enbedded in realistic synthetic environnents. Such virtual
prototypes will support the many phases of the acquisition process
fromrequirenents determnation and initial concept exploration to
t he manufacturing and testing of new systens. (See Figure 2-2.)

a. Early operational assessnents of new systens and
systens upgrades proposed by the governnment or industry will be
exam ned, within synthetic environnents, for their operational and
| ogi stical inpact prior to mlestone | or mlestone IV as
appropriate. Systemrequirenents will be refined. Cost and
operational effectiveness assessnents will be nore accurate and
wi Il inprove resource allocation decisions. Deci si onmakers wi | |
be able to conpare alternative nodernization strategies, using the
synthetic environment, to determ ne which set of new system
acqui sitions yields the greatest overall mssion effectiveness.
During system devel opnent, continuing eval uations in these
synthetic environments will inprove engineering trade-off anal yses
and ensure that the final product optinmally satisfies DoD needs.
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“The foundation of the acquisition process, the operational requirement and
its transitioninto system terms, can be improved through the use of
modeling and simulation”...” Accounting for human performance early in
system acquisition improves system capability and enhances the test and
evaluation process to predict operational performance.”

Defense Science Board Report, December 1989

Figure 2-2. Vision of M&S Support to the Acquisition Process
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b. M&S will allowtesters to create realistic
devel opnental and operational test scenarios and will inprove the
test and eval uation planning process. Synthetic environnents will
allow "dry runs" of planned tests to verify that test conditions
can be net with sufficient realismand cost-effectiveness. MS
can be used to focus test objectives resulting in reduced field
test assets, resources, test iterations, and test duration. Use
of simulation will also allow evaluation of tests otherw se
infusible due to limted test resources, environnental
restrictions, and/or safety constraints. They will also provide
"synthetic" data to exercise the analysis and reporting systens.
Virtual prototypes will allow operational testers to conduct early
operational assessnents in nultiple threat environnments. Synthetic
environnents will allow evaluation in environnents not reasonably
achievable in live testing due to safety or resource limtations.
M&S wi Il extend the evaluation of field test results by
extrapol ating to conditions beyond the scope of the field tests
and by exploring any identified questionable areas as well as
i nprove the | everagi ng of data between devel opnental and
operational tester. Wapon systens nust be tested agai nst
opposi ng forces that accurately represent the capabilities and
characteristics of potential adversary nations to include tactics,
doctrine, force mx, and force strength.

c. MS wll enhance information-sharing anong desi gners,
manuf acturers, logisticians, testers, and users. Virtual
representations of the manufacturing process will be used to
exam ne how t he manufacturing process nust adapt as weapon systens
prototypes are changed. Increased dial ogue anong t hese groups and
the users of the systemw ||l pronote a closer interaction between
t he operations and acqui sition comunities, making both nore
effective.

3. Force Structure. MS will give DoD | eadership a powerful
arsenal of tools to analyze alternative DoD force structures.
Usi ng synthetic environnments, the effectiveness of different force
conpositions will be examned in a wide variety of potenti al
m ssi on scenarios (including operations other than war (OOTW)
agai nst various potential adversaries and chal |l enges across the
gl obe and affected regions of space. MS tools will support such
deci sions as the nunber of squadrons to equip with a particular
type of aircraft, or be used to provide insights to such
fundanmental issues as the optimumroles, mssions, size, and
conposi tion of each Service.

4. Sustainability. Hgh-fidelity nodels of logistics will be
integrated wth conbat nodels to allow for the anal ysis of conbat
sustainability; to study the effects of organization size, basing,
and doctrine on the logistics infrastructure; and to determ ne the
inmplications of alternative materiel managenent, mai ntenance, and
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resourcing policies. Systemlogistics and nmai nt enance denands
wll be assessed to provide a realistic view of systemlife-cycle
support requirenents and costs.

D. ACTIVITY MODEL FOR TRANSFORM NG THE VI SI ON | NTO REALI TY

The six activities necessary to realize the DoD M&S Vision are
identified in Figure 2-3, with their related sub-activities noted.
Thi s node-tree nodel provides the EXCI M5 and Conponents with a
useful managenent tool for stating objectives, choosing netrics,
and maki ng organi zati onal deci sions.

Realize the DoD
M&S Vision

Provide Management Assess Develop Build M&S Field Share M&S
Policy & Guidance Requirements Technology Capability Capability Benefits

I I 1
< Publish Directives * Assess Ongoing < Plan Fielding

Government and .
« Establish Supporting Industry Efforts « Incorporate Capability

Organizations i
« Decide DoD Technology + Accredit Employment

« Develop Plans

Investments « Employ Capability
» Designate Executive Agents « Execute Technology « Provide Life-Cycle
« Forge Partnerships Development Projects Management
* Manage Investment
+ Establish Needs « Define Technical Framework * Quantify M&S Impacts
+ Define M&S Fit « Apply Technology + Educate Potential Users
* Prioritize Requirements + Produce Components + Transfer Technology

« Verify/Validate Components

« Integrate Components

Figure 2-3. DoD M&S Activity Mde

1. Provide Managenent, Policy & Guidance. Each DoD Conponent
publ i shes appropriate directives, establishes organizations to
support its M&S activities, and devel ops plans and budgets to
satisfy the MBS needs of its Active and Reserve conponents as well
as those of the Unified Conbatant Commrands and ot her DoD
Conponents. USD(A&T) may assign responsibility for devel opnent and
mai nt enance of a specific comon or general -use M&S capability to
a DoD Component by formally designating the Conponent as an
Executive Agent. The DoD Conponents may al so further their MRS
goal s by organi zing partnerships within their own organi zations or
wi th ot her DoD Conponents to address common interests. Each
Conponent nust make prudent investnments to achi eve DoD s M&S
obj ecti ves.

2. Assess MBS Requirenents. The needs of all DoD users nust
be identified and an assessnent nust be nade to determ ne the

2-7



potential and cost-effectiveness of M&S to satisfy the needs. The
resulting MBS requirenments nust be prioritized for use in program
pl anni ng, budgeti ng, and executi on.

3. Develop Technology. It is necessary to continually nonitor
ongoi ng i ndustry and governnent technol ogy devel opnents and assess
the risk and cost-benefit of the technol ogies to support the
requi rements of the DoD Conponents for M&S. The technol ogy
shortfalls nust be identified and priorities nust be devel oped for
DoD i nvestnents to exploit technol ogy advances in a tinely manner,
accel erate technol ogi cal devel opnent, fill technol ogy gaps, and
rapidly insert the acquired technology into M&S applications. The
Director of Defense Research and Engi neering' s (DDR&E) Technol ogy
Area Pl an and M&S Technol ogy Area Revi ew Assessnent are central
facets of this activity.

4. Build M&S Capability. A techni cal framework nust be
devel oped to ensure appropriate interoperability across different
sinul ations; reuse of sinulation conponents; insertion of new
technol ogies; and flexibility to respond to changi ng requirenents.
Then t he DoD Conponents nust enpl oy the necessary technol ogy to
build the M&S representations (e.g., entities, applications and
systens) and ensure they are populated with certified data. These
representations nust then be verified, validated, and integrated
to provide a useful MS capability.

5. Field the Capability. The DoD Conponents nust plan the
fielding of required M&S applications and systens. The required
staffing, comunications, data, and nmanagenent infrastructure nust
be provided; the M&S software and/or systens nust be delivered to
the users; and the users nmust be properly trained in their use,

i ncl udi ng how to nmake accreditation? and certification® decisions.
Users will then enploy the MBS capabilities to inprove readiness,
support noderni zation, and support force structure and sustai nnent
deci sions. Configuration Managenent policies wll ensure

consi stent, conpati ble M&S usage across the DoD Conponents.

6. Share the Benefits of M&S. The optinmal use of MS across
t he Departnent of Defense will not occur unless the positive (and
negative) inpacts and cost-effectiveness of M&S are docunented and
communi cated. The DoD Conponents nust educate potential user
communi ties on the existing and expected benefits of MRS
enpl oynent so that they may nmake inforned i nvestnent deci sions.
Thi s education may include a wi de variety of neans, such as on-
line informati on systens, sem nars, |ive denonstrations, fornal
courses of instruction, etc. Wiere authorized and cost-effective,

2 Accreditation is the official certification that a model or simulation is acceptable for use for a specific

3 PR Extion is the official approval that M& S data have a specified level of quality or as being
appropriate for a specified use, or range of uses.
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t he Departnment of Defense nust aggressively pursue the exchange of
MBS-rel ated requi renents, concerns, ideas, and technol ogy anong

t he DoD Conponents, other Governnent Agencies, academ a, industry,
and allied nations.
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